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FOR THE SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a semiconductor device, 
together with its manufacturing 
method, where related to a 
semiconductor device comprising a 
stacked capacitor, no degradation in 
characteristics Is caused by 
hydrogen annealing, even if the 
hydrogen anneal Is performed to 
restore the damage occurring in a 
process. 

SOLUTION: A storage node 
electrode SN2 is provided on a plug 
6, respectively, with a dielectrics 
• film 8 comprising BST provided 
entirely so as to cover the upper 
part of a plurality of storage node 
electrodes SN2. A first conductive 
layer 91 comprising platinum is 
provided to cover the dielectric film 
8. and further second conductive 
layer 92 comprising TIN is provided 
so as to cover the first conductive 
layer 91 entirely, while both 
constituting a counter electrode 90 
facing the storage node electrode. 
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^ J: 9 tcB s TT"ts^$n^ism«:m8 ^i^^BWmiS 

Ifm^^BIB J:o lce^t-1tfi£^;li^c^lii 

mi 9 1 i)^i^^ixX\>^i>o ^ LT, II 1 9 1 "C 

mt>ixtz7. h U- vV - KmSS N 2 H4ra*iit> J; 9 
U?fe#mi 9:^^tS:$^^-Cv^;^,o X V V-VJ-VmM 

s N 2 ^ 1 mmm 9 1 <D^ix^'i\<D±-m\tmm. 
«B!t$ix*s^2S«S9 1 Ai}^^mmkz.msi^ix. mm 

htDf^O 9 OA {±MWm «r«fi£L-Cv^^o 
[0 0 6 7] Cit(b>^ H'-vV-Km®SN2> »m 

WieS. ^I2g:m6 9 li5j;l/^2*m^9 2 AT-;^*' 
h^^/N'v^'SC2 0 5-tI^LTV^^o 
[0 0 6 8] -S-LTX^ h ^ ^r^^'v rJ' S C 2 0 

n i,n\Z.m^m.m \ 0*«BS|g^;Jt. SMi^^Ml 0± 

(c^sK^i 1 1 i}^WL^ix. ^mmm l l ^Wn i 

TlC^N-y v^-i>3 >]^l 2-i}^WL^ixXBRAU2 0. 
O75^<t0t$n;5o 

[0 0 6 91 <B-2, ^^I5m»k^z, 139-1111 1 
^fflv^-CDRAM2 0 OOSajI:^ftlCOV^T§J.B^-t'5>o 
Jfcfc. ll9com)3S:t::S^ST-OXS(±. 1112 -12 6 Srfll 

[0 0 7 0] I19U^-rx®t::i3v>T, /<~')r ;^ 9 )\^m 

7 1 ni-xf-^^yj^nmi 2 ^ vy-iJ^-y^y'^fm-i- o 

i5j;0>*d^'hX>m^7 2 «rS^ iolc^Bfitjtc, Xyi y f 
> ^''ril- i '9 &i±m «r 5 0 n mCOle $T-ffM1--5)o 
[0 0 7 1 ] -e-LX, Slg6^SS:m:^'t4^-y^>i'*U 
J; 0 P^* LT, T ;^ ^UJf 7 1 ioi h AMM 7 
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2 OH® 'f K * - ;HIS 7 3 4- JfM-t t T% 

7. >P- ->V - K S N 2 ^»-&o 
[0 0 7 2] 'XtC, SI 1 0 tC^1-XS(CjoV^-C. 7> b P 
- ->V - KS N 2 ?rffi-? J: 0 lC^ffifi<j{CB S TKi5 J: 

ioiC/m^mS Q lco)l$li. ^ix^ixe 0 nmiJJ: 
yf.l 0 0 nmSJti:1--g)o 
10 0 7 3] ltv»T. I^1S®^9 1 imnX^\Z \ 0 
0 n mfIS<Ol*^(^$g*tfli 1 9 ^ikffi6«J(cffM1-'i> C t 10 

x\ m\ mnm 9 1 x-wMxtzT. v u-yy - Km^s 

N2F^*^^lwS*iZstfo 
to 0 7 4] fl«#:m8i3j:l>'^l^mS9 1 <D 

l*$i|i±ietC|51^$n-r, ^ix^'ix3 0 - 6 0 nm±5j: 
t>*3 0 ~ 1 0 0 n m«OiEaT'ffMi-^x«±*^v^o 
[0 0 7 5] >k\z. m \ 1 lC^-rXgtCi3V>T. ^%W<D 

;^ hv-vv- Km®sN2 Srs^^i^meg lO-e 

1 0 0 7 6 1 Stv>T. x/N- > ^Sic i •) ^SfitllC 20 

f'-->v-t^ztx\ mimwm9 i(D^ixnx(D± 

mzmm-nm 2 i^mm 9 2 A'SrmJ&LX :^ 9 y 
^^■?v^ SC2 0 4-«B!ti-2.o ^i3, ^li3J:Of^2^ 
mi 9 1 i3J:J/9 2 AT--t;l'7°^- b 9 0 A^mftSCt 
^2 2im^9 2 A(7)ip$^±±|E(cPI^$^^ 
■Tx 15-10 0 nm<7)|efflT-?fM-mi^Av^o 
(0 0 7 7] S^v>T, X^tvi' h^/<'V<->5' S C 2 0 «r 

mm 1 0 Jitc^jssa^ti 1 1 u ±m^i^m 1 1 so 

[0 0 7 8] smt-x rfu-ty.(r>^m.x^ztzir;^-v 

mm.(Dtzib\z^ 'iSMA 0 o'Z(r>im'^m%^x\ 20^ 

0 0 7&*^JS-t-5o 

[0 0 7 9] <B-3. 'f'^ffi5a*>J^iL±Bi^Lf.:J:d 
IC, DR AM2 0 0fCi3V^T(±. XMx-vV-Kl;® 
S N 2 4:11^ » 1 sag 9 1 <D-tix^ix<D±-m\z^-f ^ 

a ^ tc, e^-csi^^it*!^ 2 mmm 9 1 atj^^b^jc 

Eig?aTv^-5,(7?T\ m\mmM9 ixmrn^wmz^m 40 

■C=}t9 7K#T--;k:07K^^^ -feJU^V- h 9 0 AJ2JLT 
10 0 8 0] ttz. ^22»m§9 2AI±. ^ 1 9 

i><n>X'. mm\f^%^^znmMti-£'o. $^2mmm9 2 

A ice MJffe^tlli 1 0 =Srmii L TSeiS: $ 3 > 5' ^' > SB 
1 1 1 tcg^-r-a - t T% — iI<7)X ^' -y h ^ ^/x-v 9 50 
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S C 2 0 <D't)V:fV'- b 9 0 A(OSfi[l±|H|SfirUi-s d 

[0 0 8 1] tfz. ^2Smi9 2Ali¥«tltUffM$ 
ilS<7)T% X-r > 'f-h/'^Vy 'Jim^.-t i>^-W^J: < , 
y ^ V > i^mz J: -5>fitlg*«Brtl*<^T. *t 7 y ^ 

mz%ix^ ^^^<n\%<r>if.%<TygLXmu\z:^ti^W^ 
[0 0 8 2] <c. %ummz>%^mz'^.i,%im 

fmStLX. mi 2 (a) fcil/ (b) tCDRAMS 

0 o<75^^'j-t;i'Si5 (mi<D^^u) isxvmiRm^u 
(^2<Dm^u) iziiif^mmm^^mi-c *±5, ms 

(Ci5V^T, mtc^LrcDRAMl 0 0 i:|W|— <^1tfiS;U 

[0 0 8 3] tfz. m8i,zi3\,-^xmm^m5iixifm 

gij-r^Tt*; ^ix-frixTmm<r>f$i<D=s^»miimm 

[0 0 8 4] zixii^ mmmm5i:m<Dmmf&mmiz 
i5v>T t mm.x^ . j< ^ 'J -t ;i/asi3 i o^^ami^gistc 

ft @ m^mm i , ^i-f^^xs mmm<Dm 1 oas^ 
±5 i im mmm<Dm 2 cogp^ t $§-.1- .5 ^-g- ^> * -5 o 

[0 0 8 5] <C-1. ^tt«fi£>p'-t';-b;wg|55r^1- 
Sl 2 (a) Hi3V>Ts bV-'>V- Km®S 

N2 (Tg|S«ffi) <D±Ui:m.^ i^^^Z■B ST X-mJ&^iX 

'jiz^±xm^^ixfz-t)u:fu-h9 5 (±^mm) 

ns.^^ixx:^i'y{' b^^-v/^i/J' SC 3 OSrHl^tTv^ 
-1)0 -?-LT. ■t;!'^^- b 9 5T-S*?:i^/iX b l^-vV 

- Ks® s N 2 4r^^icS9 i 9 {zmm^imm l O tS^E 

[0 0 8 6] -f-LT. SNi^ltlBIl 0±U^JlEi»gl 

i>6^EK$it> ^mnmmi nmo i^j^zmmmm 

1 6>iJiEIS:$n, §M*6^mi 6±izlt7i(.mrrJ y i^m 
1 3 :**Beia$^lx TKfgrn yi^fglS irW^ X O iZ/^y 

[0 0 8 7] mm^mi:7Fi-mi 2 (b) Uiav^X. 

V 'J 3 >ft1S 1 OS® l*10«fi!t±3 i V 'J :3 1 

±4-Sdera$6#l^5F«50«|fi&l±I2ll 2 (a) t«*fi<J 
tC[I| 1:t-^)-5>;6^ ^iaiilg&Ufcv^TJiarailfeltSI 5 ±tc 

[0 0 8 8] SI^«fe^ll5±twJi, eWi^mi 0 555BS 

tk^ix. mmmm i o±ic#)SEi^e 1 1 tjwis^ 

1 i^wnx^ ^zmmmm i e ts^is 
■^ix. mmmmi 6±\za^m^i^mi sA^-sfiis* 

^mea^lS 1 5 irlin i. n {ZJ^y v^--> 3 >II 1 

2i}^lW^ixX^'i>o 

[0089] <C-2. §SiS:^f£>;>;(z. HI 3 

(a) , (b) ~-m\^ (a) . (b) ^fflv^TDRA 
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M3 oo<r>nm.i3i&i^'=>^^rm.m-ti>o «:i3> m a 

(a) , (b) <75l»^UM-&*-e<7)Iflli. 

[0 0 9 0] ^^'J-t^bSBtC^v^TIi, 013 (a) tc 

^^*'JT^^';^8 7 1 i3iOf;K >Aie*|7 2 SrSd i 
9i;:^SfiUC. 7^/^'•;'^'J >i^fetCJ: 1)6^^*5 0 n 10 

[0 0 9 1] LT, aM6^^'^Srm:^^1±-:^ ^ > V\Z 

2<OfflSlC-9-'f K'^7*-;l'mSI7 3 Srff^fiSti-'SCltT. 
>c.H^- - K S N 2 4-^#^o ■ 
10 0 9 2] ^iJs igamS&SBlCiSV^TIi, 013 

(b) U^i-idU. eWi^l^S (T*feeo|^2 0g|5 

K S N 2 ^<^^S^:«fi5t «r?FM L =Sr w> J; ^ jci" ^ » 
[0 0 9 3] ^^'J-fc;l/g|${Ci3V^T{i, 014 20 

(a) tC^-ri^(Ci5V^T, ;^ hW—vV- KSN2S• 
S^ J: ^ ICikMfitll-B S T)^j3<t ^^'e#^^y!.^^••y :5' 'J 

b 9 5 «r?^^i--&o ^i?, IfSftcmS^Jiir-fe;!/^^- 
h 9 SOJf -?-n-rtL6 0 nmiSiyfl 0 0 nmg 

[0 0 9 4] =5:i5, Ma^MSiS J:U^*-fe;wrU'- h 9 5 
<^^?$^i±fE^cRg5E$^^i', -5•^^-r^^3 0-6 0 nmiJ 
iJ/3 0 - 1 0 0 nmOlEHT-fMi-mmv^o. 

[0 0 9 5] Mv^T, ^yX'-fV- \ 9 5T-at3^tf^7, h 30 

10 mm^!m>^\<r>u^) ^rmm-t^o 

[0 0 9 6] fiis. Mimm^mzisy^x li. >*';-t;i' 

1 4 (b). IcS^-ti^lC, gra$6lt^l Oi:MgLiri,c 
[0 0 9 7] ^ ^ >; -I:;i'a5i3 J; T/mSl^mizii 

v^T, 01 5 (a) . (b) ic^-ti^ic. mmmm 

1 0±Uife^BEij«'i 1 1 4-JFML> ^^Be«l§ 1 1 SrS 
^ <t 0 l^^ffii^lii 1 6 *fMi-'5.o 40 
[0 0 9 8]^v^T. •J-t;Wg|5i5i:U-*J§i2[5im<7) 

/iWS&#lll 6±tcJp$ 1 0 0 nmnm<D^mmi:^^'^ 

[0 0 9 9] -e<7)fs:^ ^m^mmi:m^(Dy^$'->{z^^ 

[0 10 0] -eiT. imrr^yi^m i sisiu-'^sse 

ntS 1 5 ?rM^ I n ^Z^'iy v'^- V a >jli 1 2 

-So 50 
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[0 10 1] Sf^ic. ■/D-t:;^oi§g-c^i:y::^r>_->'. 
iatSO;^jJ6tr, ?aS4 0 0 'C<7)7K^^ffl^4'T\ 2 0^ 
W<0;iK^T--;v*=}T^Cii:T% 01 2H^f DRAM 
3 0 OTi^^fiEi-'&o 

[0 10 2] JSriS, -t^l^yu- > 9 SJilK^tlgl 0 

X. ±S<7)gElll, ^iJxIiT^JSSEi^l 1 1 \zi^m:^ix. 
—'■>%<D7s^ y ^ h^-Vv-N-v^ SC 1 OcT^-b;^-^^- h 9 

[0103] < C - 3 . \m%^>'^X±Mm\^fz J: ^ 
IC, DRAMS 0 0 ICfev-Tti, ^ ^ 'J -fe ;Ug|50S£7it?K 

D y i^g 1 3 ^WO.ifz<r>'(^. \ 9 5T-ilm#: 

mZ^W^^n.<^ti:i)-^fz^'^X'ii':>X^. -fu^T.Oi 

[0 10 4] p<^';-t;i-gi5lci5(t-&*^-rn7^' 
S 1 3 i:, Si2iaiKg|5(ci5tt>5^ilEill^ 1 5.i:<^M<^ 

-5.0 

[0 10 5] 01 2 (a) iJiO' (b) IC^fD 

RAMS 0 Otcjsv^-Cli, ^SBEia)l7!i^^^'J-fc:;i-S|5T- 
JilSx ®i2li]S&a5T-(4 2gco«^SrrNL, ;*c^7'D-y 

[3]K^^«L:^^^^';^-C(i. SE«|^75f3-6St;'5r^ 

•y s-JS3"aiiissscT-<75@E^coff;jfiS:i®T-i5|B#(cffM 

[0 10 6] SVc, DRAM 3 0 0 lCi3V»TI±. TK^ir 
Vyirmi 3t LXX^^-y^ ')>ifmX'M^LfzT)X'\ 

-^^^imm-ri>mimLfz-hK ffM:^ffi(4x/N--y 5"; 

«yn -y i^m^n^ :Lt-h^X^i>o 
[0 10 7] tfz. DRAMS 0 OtCiSV^TIi. 

ay^'lil 3l47;i'5-'>Aco^a^ji-e$)o^c:;ii% ^ 

^Itdt i: * i o IcfM L T >o 
[0 10 8] -eo**-^, 7K^W«All§jl:;t*ttT'^r < , 

mMmr^a^i^mmi. \.x(Dm.m.i^'kh^x^m 

J^ttz\m (Cu) T-^«i-*Ci:75«MS Lv^o 
[0 10 9] 
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10 1 1 0] ^^miz^im^m2tim(o^mi$-mmiz 

15 . ^li»^TSv^;^<-^^::6-o/c^i§m#^fcS^ 

[0 1 1 1] ^^m\z%i,%%^-m.zuwL<r>^mwm.m.iz 
■r. mmi:mwLx. +v^-?v5't uTo^tgs-fi^r 20 

[0 1 13] ^^mz^.^m^m5Bim.<^^mi^^m.tz 
m 1 mmmx^mmi^mim^^f^ < ■^^j:i^ofzm^X'it> so 

[0 114] *l|BJtC'(^;z,|S*Jl6Kft<^*^#:^«lC 

[0 115] :$:%BJ{Ci^*IS*:!l7f2$!c(7)#2gf$^SlC 40 

lite JlTC ^ n^-r v^a^ikife ^itffl L fzi^s^X' % SiE-m 
fll^^ilTC ^ ix-f. $eit14 ^ ItJf L T , + ^ ^ N- -> ^' i: L T 

[0 1 16] 3^lfe^{C{f4iS*3S8iE«0#^1i*:^«W 
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[0 1 1 7] :$:|&^lC'li-&li*]g9|S®C04i^#gS<^) 

[0 118] ^§%mizmi>m^mi oum.<o^^i^^m. 

[0119] :if^^m^zW.Umm 1 1 iE®0#ig^$:SS 

[ll®offi#*gi^l . ■ 

[a 1 ] :*:%BJ(C'^^||Jfe<^)?g® 1 O-N^SflJ^gOflS 

[03] *%a^(-'^'2.*ife<^?®,^i.o^igfl:»a<^Si 
itill «rS£§g-r 0T-* ^ o 
[0 4 ] :if:|&^lC'^*5IJfeOff^^ 1 Oi|i^<*:^SOSIi 

10 5] *^B^(C'(^;&||ifeOJf^^ 1 045^2i^f:^SO«!! 
iilfl Sr ^ 0T-* ^ o 

[0 6 ] :*:|§§gtc'^*iiis<^?^^ 1 <r>^^imw:<r>m 

[0 7] :^?^miz^^imm<ofm i o^j^^i^i^^gcoss 
iixg fjfc^gi- * 0t:-^ o 
[0 8 ] ^%miz^^m&<orM 2 o#^»fl:^a<^is 

[0 9 ] *II^C'»4*ifi<^ff^,^. 2 

10 1 0 J 2|s|g?gtc^^;£,^Jg<^jf^^ 2 Oi|J^^fl:|ia<0 

[011] 2f:|gggtcii-5*Jfeo?^Hj 2 (^#^#f$:^S(7) 

^iixg 0-e* -5 o 

10 1 2 1 *i§B^tC'^-&iij£of^^ 3 <D^^^Hf.mm<^ 

[013] ^fg^^ii-^-s^jfeoff^ig 3 <D^mPhmm.<n 

S?iixs *Si?^i- '^.^iIT-* -5 o 

10 1 4 1 3tK|§^ i nm(r>im z <r>^M^^m.(r> 
mm.iimimn-f^mx-$>ho 
[015] ^wm~^.^mm.mm 3 o#jg<$:^fi<7) 

[016] fi&JSW*iifl:^MO^«?:Ui^i-40-e* 

[017] m.^<D^m^M<r)mfS.i%m-t ^mxh 
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-So A, 9 5 -b^uyu-h, 9 1 mimmm. 92, 9 

m-^-<^um] 2 A m2^mM. s n 2 x h i^- vV - ks^o 

13 TK^rny^'l. 15 ^JSie«l^, 9 0. 9 0 . 
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